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[57] ABSTRACT 

This invention refers to a circuit arrangement for a 
motor for the purpose of driving a window in motor 
vehicles comprising a motor current supervising stage 
for switching the motor in case of blocking, wherein the 
motor current supervising stage responds to a change in 
time of the motor current. The dynamic supervising of 
the motor current offers a greater reliability than the 
known static supervising of the motor current. The 
circuit senses a rapid change in motor current to indi- 
cate that the window has met an undesired (e.g a hu- 
man) obstacle. 

8 Claims, 2 Drawing Figures 
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idly on extremely high values, also after a gradual cur- 

■ WINDOW LIFTER INSTALLATION rent increase. 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 

This invention relates to power window controls for 5 The combination of a static and a dynamic current 

automotive vehicles and/more particularly, to a control 8ensm 8 is embodied in the present invention. In order to 

circuit for such devices. prevent that the current supervising stage responds to 

For safety, the motorW window lifter installations in the ^ inrush current of the motor current a capacitor 

motor vehicles must be switched off immediately, or its ,„ ■ P r ° v,ded damping purposes. A bistable toggle 

direction ofcrotation hasto be reversed, when the win- stage is provided to prevent that the motor current is 

dow meets an obstacle. In known versions this is en- Periodical y switched on and off and said bistable toggle 

sured by a current supervising stage which responds as f"** *?. the 0 P?*™g is again brought 

soon as the motor current exceeds a given threshold mto "* condition which allows sensing of the motor 

value determined experimentally.. On the other.hand* i< ™» * is ensured that the motor remains 

the motor must be able to bring a tight window home etched off after the motor current supervising stage 

into the end position. The torque reserve necessary for responded until the operate^ switch is actuated anew, 

it in most installations is greater than the admissible ". "5°"?^ °n grounds of safety. However, on 

torque for safety, considerations. • Known circuit ar- g°™ ds °* » s ° ,ut,on b ! P ? ferre ? ™. whK * 

rangements with a static evaluation of the motor cur- 20 *^ ectton of ro * t,on \* Ranged after switching off 

rent proportional to the torque of the motor are not of ^ e **!? th « mov * ble . element 

successful in practice. fcecaUse these cbnflictingrequire- ™S to ,ts "! d P os,t ? on - An '"JProvemenl of the in- 

ments could not be complied with. ^ tt ° n P™!W- & *° provide that the 

The invention is based on the problem to develop a T^f^-^T^ t0 °' ^ 

circuit arrangement for such an actuating drive, by 23 ™* h A ,s . ope " ed ' the swl,ch 1 m « 

whichmedangerofmjuryiseffectivelyavoidedibutii ^nt« controUed v,a a storage which is quenched 

spite of this ihl movable element is driven witha suffi- ^ supervising stage responds 

cient torque in parti6ular cases. This : problem' is solved ^T* 

by the features of the present invention. BRIEF DESCRIPTION OF THE DRAWING 

.2ffi^2?A^* te ^ , ^-* h, I 30 The invention is described below in detail by way of 

a cpntauous fchange in the torque and in the current two circuit ^zngenunts depicted in FIGS. 1 and 2. 
may be measured, when the movable element enters the 

end position, thus When Tor instance a window enters DETAILED DESCRIPTION 

the ; ur^.wmdow guidance, whereas in contrast In FIG . j Ae electric motor which is fed out of a 

JSS£-*i£T 'I T 6 " ^ 1 -™ t 15 voltage source 11 is designated by 10. Two switching 

rapidly effected, when the movable element meets an tlaMnta Uandi3 designed ^ change0 v e , relays act* 

obstacle. Whae.,m known mstollations the current su- ate ^ reS pective changeover contacts 1* and 13' via 

pervising stage f alone responds to the instantaneous which ^ raotor 10 ^ ^ short . circuited or its ^ 

value of the motor ; current, m a circuit arrangement tion of rotation .pay be reversed. The circuit arrange- 

acw^g to the invention a dynamic current control js w ment controUed by an operating switch 1*. It isls- 

effected Thereby it issimulteneously achieved that the sumed that the window, pane of a motor vehicle driven 

curren|supervising stage does not respond, when the by tb e electric motor fa moved U p War ds, when the relay 

njovable element' is continuously tight, because a rapid 13, is energized, while the window pane is moved down- 

change in current is not effected. Thus dimensioning of 4J wafds< whe „ me relay 12 is energized. - 

he circuit arrangement u less critical and in this case The current supervising stage 20 contains a measur- 

Uje manmum torque of the motor can be used to drive in g . re sistor 21 in the motor circuit, to which a voltage 

the movable, element. • ..... divider consisting of the resistors 22 and 23 is switched 

: According to an advantageous improvement of the in parallel, whereby to the preferably variable resistor 

invention it is prowled that, the current supervising J0 23 a capacitor 24 is connected in parallel. In the tapping 

stage, responds m ,addition-as in itself known-to a 2 5 of said voltage divides a reset signal may be mea- 

given static current threshold value. The combination sure d which depends on the motor current. The capaci- 

of the static and dynamic current control improves the tor « a „d the resistor 27 form a timing element to com- 

operating reliability and above all is more accident- pensate current peaks during the starting process of the 

proof, because the: motor switches off too and reverses jj motor. ' 

its direction of rotation respectively, when during a The transistors 31 and 32 form a bistable toggle stage 

gradual currentincrease toa value near the short-circuit 30, for the output signal of the transistor 32 is fed back 

current a current increase releasing the response of the to the input of the transistor 31 via resistor 33, diode 34 

current-supervising stage is no longer possible; It be- and lead 35. The resistor 36 serves as an operating resis- 

, came apparent that it is of advantage to drive the mov- «j tor for the transistor 31 arid conducts control voltage to 

able element by a motor the niaximum torque and the the other transistor 32, so that it is prepared for the 

short-circuit current of which respectively considerably conductive condition. The diode 37 serves as decou- 

exceeds the value which under the most unfavorable pling diode, the diode 38 as quenching diode for the 

operating conditions is necessary to adjust the movable relay 13. 

element, because in this case, where the dimensions of 6J " The circuit arrangement described until now serves 

thedynamic response threshold of the current supervise for the purpose of switching off the motor as soon as the 

ihg: stage are adapted to a relatively rapid current hi- movable element is running against an obstacle and the 

crease in time, the current supervising stage reacts rapi ' motor current increases. 
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In the rest condition . the transistor; -31. is .blocked, shape of the transistors 51 and 52 which form a storage 
because no reset signal can be measured on the measur- 50, for the, output, voltage of the transistor .51 is con- 
ing resistor 21 and thereby on the tapping 25 of the ducted via the resistor 53 to the base of the transistor 52 
voltage divider, when the motor 10 is short-circuited and the output voltage of the latter is conducted to the 
and separated from the voltage source 11, Base current 5 base of the first transistor 51 via the resistor 54. The 
flows into the transistor via the resistor ,36 which resistors 55 and 56 serve for depletion of the base, the 
thereby becomes conductive as soon as. the operating capacitor 57 filters out parasitic voltages; The capacitor 
switch is changed over. The relay 13 is energized via 56 also serves for the purpose of deriving undesired 
the diode 37 and the collector-emitter-path of the.tran- current from the feedback via the resistors 70 and 53. 
sistor 32. The contact 13' is changed over and the motor 10 The transistor 51 in series with a decoupling diode 58 
is started in one direction, of rotation, whereby the win- . bridges the operating switch 14. The transistor 52 in 
dow pane is moved upwards. The current increase in series with a further decoupling diode 59 can take over 
time during the starting process indeed is* relatively the current via the relay 13, which originally was con- 
high, but the transistor 31 remains blocked, because at ducted by the transistor 32. Thus it can be ensured by 
first the capacitor 26 would have to be recharged. For 15 this supplemented circuit thai the motor is moved' 
this purpose the load inrush .current is, ^however, npt downwards, also when the operating switch 14 occ* 
sufTicient. During the normal continuous operation a pies the neutral 4 position. •. 
voltage of 0.4 volt is applied on the base of the transistor This storage with the transistors 51 and 52-can only 
31, so that the diode 34 is, blocked as .long as the saturaf ; be set, if the operating switch occupies the right-hand 
tion voltage may be measured on the. conductive tr an- 20 position for upward operation and the transistor 32 of 
sistor 32. If the motor current'm^ when the toggle stage 30 is blocked. Only then the baseof the. 
the window pane meets an obstacle, the increase poten- transistor 52 is applied to a sufficiently positive potential, 
tial on the measuring resistor' 2i is conducted to the via operating switch 14, relay 13 and resistor 44 as w,ell 
tapping 25 of the. voltage divider via the cWpatitor 24. as via the lead 60. This ; is the case, if during upward 
Thereby the transistor 31 is switched to the conductive 25 operation the ; current supervising stage responded, 
switching condition and the transistor 32 is blocked; so Thus the .transistors 51 and 52 are conductive, so that 
that the relay 13 is deehergized and the motor 10 is shortly after the motor was short-circuited the contact 
short-circuited again. The high output voltage of the 12' is changed over and the. polarity of the. motor is 
transistor 32 which is fed back to the base of the transis- reversed. The transistors 51 and 52 hold themselves via: 
tor 31 holds the latter in conductive condition, also if 30 the, feedback resistors 53 and 54.' , r 
the reset signal is quenched again, -when the motor 10 is : The storage^50,with the transistors 51 and 52 can only 
short-circuited. The toggle^ stage with the transistors 31 be reset, if tjie transistor 41 becomes ^conductive, fe> 
and 32 can only be switched over to the, other switching cause, the collector-emitter voltage of the transistor can 
condition by returning the operating switch into the nearly short-circuit the base-emitter vol toge of jthetran- 
neutral position shown in the drawing. If, during opera- 35 sistor 52. TJie transistor 41 becomes conductive as soon 
tiori, the motor current rises only gradually the capaci- as the motor current supervising stage responds again: 
tor 24 practically has no effect; Then the transistor 31 This means in practice that file motor 10 is : at first 
responds only at the time, when the static voltage on the switched off via the toggle stage 30, when the movable 
tapping 25 of the voltage divider exceeds the base-emit- element meets an obstacle, thereafter the polarity of the 
ter threshold voltage of the transistor 31. This means for 40 niotbr 10 is reversed, when the relay 12 responds arid 
the concrete case of application that upon relatively the pane is moved upwards f until in the lower end pi>sj- 
quick changes in torque and thereby changes in current, tion the current supervising stage responds again, 
thus when the pane is meeting an obstacle, the change- , Furthermore^ a feedback from the storage 50 to the 
over is effected immediately, when the momentary base of the transistor. 31 via resistor 70 and lead 35 is 
current value is low; but on the other hand/ when the 45 essential in this circuit arrangement. By said feedback it 
torque changes slowly, that means when the pane is prevented that the two relays 12 and 13 are respond- 
moves into the upper guidance, a switching off is only ing simultaneously. When the transistor 51 is conduc- 
effected by a^very high static motor current. tive/via said feedback branch nearly positive operating 1 
The just described mode of operation is given too, voltage is switched on the base of the transistor; 31, so 
when the operating switch is switched over to the other 50 that this transistor remains conductive independent of 
operating-position, in which the relay 12 is energized. the momentary motor current and blocks the transistor 
On grounds of safety it is now necessary not only to 32: ' 
switch off the motor in case of trouble, but to drive to When the upward movement of the pane is blocked at 
its other end position to release a squeezed-in body. first 1 both transistors 31 and 41 are switched over to the' 
Thereby this process is to be effected independently of 55 conductive position. The transistor 31 effects a blocking 
a switching process of the operating switch always, of the transistor 32 and thereby a short-circuit of the 
when the current supervising stage responds at first. ; motor via the relay 13. The current supervising stage is 
A transistor switching stage 40 with the transistor 41, dead, so that the transistor 41 is blocked again. Thus the 
the capacitor 42 and the resistor 43 evaluates the motor storage 50 with the transistors 51 and 52 is set which in 
current too. The collector of said transistor 41 is con- 60 turn hold the transistor 31 conductive- When the cur- 
nected to the relay 13 via a resistor 44, so that this tran- rent input rises again, this affects only the transistor 41 
sistor can only receive collector voltage, when the which then becomes conductive again and quenches the 
operating switch .14 occupies the right-hand switching storage 50. * ■ 

position for upward operation. The capacitor 43 ab- In order to. prevent that the polarity of the motor is 

sorbs the peaks of the inrush current after the reverse of 65 reversed during the upward, movement a feedback 

the electric motor 10. switch 80 is provided which for instance closes when 

The control circuit of the second switching element, the pane has such a small spacing from the end position 

namely the relay 12, is formed by two switches in the that squeezing will have no longer; to be feared. Said 1 



12/7/04, EAST Version: 2.0.1.4 



4,272;708 

5 6 

feedback switch 80prevents a setting of the storage 50 switch is, connected in series to :the voltage source 
by short-circuit of the control input of the transistor 52,. wherein the toggle stage is provided with two transis- 
It would be also imaginable to switch off the circuit to tors of which one is located in the control circuit of the 
the capacitor of the current supervising stage or to switching element as switching member and is con- 
bndge the measuring resistor 21, so that the pane can be 5 trolled by the second transistor, whereby the output 
brought into the upper rest position with full torque. signal of the first transistor is fed back to the control 
FIO. 2 shows a modification of the circuit arrange- voltage, wherein the reset signal is conducted to the 
ment according to FIG: 1 m which the output voltage second transistor as control voltage, wherein the reset 
?nn h i?T nt ?"P er ™ n S/aS e only affects a transistor signal is conducted to the first transistor via a further 
HW. The transistors 31 and 32 again form a toggle stage 10 switching stage, wherein the motor is switched off via 
which however, is controlled via transistor 100, diode the toggle stage and a further switching element is con- 
101 and vpltage divider 102, 103 on the base of the trolled to reverse the direction of rotation of the motor, 
J* q " en ° h,ng f T* 1 f0r the 8t0rage 50 fa wherebv *• control circuit of said second switching 
22?i2 V ZTl° { th l t ?" SUit0r 100 I ia * e element * irrupted, when the current supervising 
diode 104. Compared to the embodiment according to 15 device detects a reset signal, wherein a further transistor 
FIO. 1 this version has the advantage that to the current switching stage serves for the control of the control 
supervising stage two transistor switching stages are not circuit of the second switching stage serves for the 
££££ V U t if the „^ h0 ' d voltages of which control of the control circuit of the second switeh ng 
ll^l ?*£ t0 . e f c f h0 * erb y »^of theresis- element, whereby, the reset signal is conducted to said 
tore 26. 27. An essential functional difference does not 20 transistor switching stage, wherein the control circuit 

t„ ,i,„ . ~ of*e second switching element is affected by the tran- 

In the cuTuit arrangement according to FIG. 2 a sistor switching stage which also controls the toggle 

fiirther switch 80' in the circuit of the capacitor 24 of stage, and wherein the two switohing elements cS 

the current supervising stoge 20 is actuated by the mov- prise one changeover relay each trJough which the 

able element and the electric motor 10 respectively, 25 motor may be depolarized or short-circuitedTErebv 

teZt iSSrT I dyMm ' C • "Tf"* Se °^ may Sh ° rting of * e motOT winding tekes Ptace before revers- 
be switched off. It is of course imaginable to realize the ing the motor 

l°' J by eI ^ tronic methods, for instance via Z Circuit arrangement according to claim 1, wherein 
SSS^ ^V?"^ WWC u 58 COD - b0th chan S e over delays are selectively conn-o lable "a 
trolled by the switch 80. Besides, it can be necessary to 30 the operating switch and the control circuit for both 

m ff Se ww lth , the Ca S a{ j tor M> ^Seoverrelaysisconductedviaaswitchingmember 
whereby said resistor effects that only a rapid change in of the toggle stage 

* ^ aV v a l blC f ° r - a given tbnc fa 3 A circuit ^angement for the purpose of driving a 

C T eC V^ g \ , , he 5 anSKtor 1 . 31 - to **» m ° va <* window element or the like inmotor vehictes, 
manner rt is achieved that a blocking of the movable 35 comprising: an operating switch, an electric motor fed 

element for only a short tone will not result in switching out of a voltage source and controlled by way of a 

rnl TT 11 switching element and a motor current supervilg 

What is claimed is: stage affecting the switching element, wherein 

■mir w C,rcu «' anan 8 ement for the purpose of driving a motor current supervising stage at least at times recog- 

Wel T nt ° rth ! 1,kei ? ,n0torVehic,eS ' 40 "^aresetsignal derived from a given change in toe 
compnsing: an operating switch, an electnc motor fed of the motor current, wherein the motor current super- 

S te hin\ V £^f°. Ur H e T ntroUed by wy .°. f 8 **** a reset signal derived from a 

switching element and a motor current supervising given static motor value, wherein the maximum torque 
stage affecting the switching element, wherein the of the motor exceeds by 20 percent, the torque neces- 

^cir?^ "TTTS f ge 8t ^ a l tJmeS reCO «- 45 8ary to drive the movabIe clement «> «he most unfavor- 
mzes a reset signal derived from a given change in time able case of operation, wherein the drop in voltage on a 

. CUrrC ^ W erem the . motor currem «W measuring resistor a voltage divider with a resistor and 
3,£ age re f ogn T 8 r fet signal derived from a a parallel circuit consisting of a preferably variable 
cmotor ^" e '^ hcreM ^'^«» torque resistor and a capacitor is connected in parallel, 

h - ^ CeedS £ 2 °, PCrCe " t ' ?* t0rque neces " » whereb y the reset si «°al «"«y be measured on the volt 
sary to drive the movable element m the most unfavor- age divider tapping, wherein the load inrush current 
able case of operation wherem the drop in voltage on a the motor is absorbed by a capacitor, wherein the motor 
measuring resistor in the motor circuit serves as a reset current supervising stale affects the iwhSgdSSS 

A 12"? T^Vf iS ?° r ? V ° ,tage . dividef Via a bistab,e togg ' e sta « e wbi <* ""Jbe SuencS by 
with a resistor and a parallel circuit consisting of a 5$ tte reset signal and be brought back to the other switch- 
preferably variable resistor and a capacitor is connected ing condition only benusuTs of a switching prcSs of 

onZ^ ; Whe / eb , y rC ? et Sig l! al ^ measured the °P erating sw ' tch . wh «'» tiTope lg 

™^35f 7 t t PP 'K herein Ae load ^ may 1,6 conducted t0 at ,east Pitching member S 
current of the motor is absorbed by a capacitor, wherein the toggle stage via the operating switch, wherein a 
he motor current supervising stage affects the switch- 60 switching member of the toggle stage is connected with 

SLSn? Vw * b 'f bk \ 0B $i St ? 6e WhiCh m,y te the Switchin « element and ^ opefating switchTs cT 
quenched by the rese s.gnal and be brought back to the nected in series to the voltage source, wherein the tog- 

^ & ^f C S g „ COn r t,0n °" y , by r 3 " 5 ° f v a SWitChJng gle Stagc b P fovided wi,h tw ° tran ^ °» of which one 

£ ° m f * e h ° P ^ g , S Tf h ' ^ ereM thC ^ Dg 18 l0Cated in 1,16 contro1 circuit of the Pitching elenS 

I°i may b " c ~ ^ to . a ' least one . sw « tehi »S « as switching member and is controlled by the second 

member of the toggle stage via the operating switch, transistor, whereby the output signal of the first transk 

^17 a f. w '!f hln g m f™ber of the toggle stage is con- tor is fed back to the control inpuS the ^Td anS 

nected w,th the sw.tch.ng element and the operating tor, wherein the reset signal is conducted toThe second 
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transistor as control voltage, wherein the reset signal is 
conducted to the first transistor via a further switching 
stage, wherein two switches are located in the control 
circuit of the second switching element, whereby the 
one switch bridges the operating switch and the other 
switch takes over the current from the switching mem- 
ber of the toggle stage. 

4. Circuit arrangement according to claim 3, wherein 
the switches form a storage in the control circuit of the 
second switching element, said storage being set via the 
toggle stage and the operating switch and is quenched 
only, when the current supervising stage again detects a 
reset signal. 

5. Circuit arrangement according to claim 4, wherein 
the switches in the control circuit of the second switch- 
ing element are transistors and a quenching signal of the 
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current supervising stage and a set signal of the toggle 
stage are conducted to the control input of the first 
transistor, whereby the second transistor bridging the 
operating switch is controlled by said first transistor, 

5 and the output signal of said second transistor is fed 
back to the control input of the first transistor. 

6. Circuit arrangement according to claim 5, charac- 
terized in that the transistor is held conductive by the 
one transistor of (he storage, by way of a resistor. 

10 7. Circuit arrangement according to claim 6, wherein 
setting of the storage is prevented by a feedback switch 
which may be affected by a movable element. 

8. Circuit arrangement according to claim 7, wherein 
the circuit through the capacitor of the current super- 

15 vising stage is switched by way of the feedback switch. 
***** 
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